^12004-181542(2004.03.02.) 1 



(51) Int. CI. 
H01M 10/40 



10-2004-0018154 



(19) CHof^^S(KR) 

(12) s;h^ss(a) 

(id saieis 
(43) s^Hiia 



10-2004-0018154 
2004fc303li02£J 



(2D ssss 

(22) f^gJXf 



10-2003-0057443 
2003 ^08 §|20gJ 



oo) ?dta?s 

(71) t^oi 

(72) gjgfl 



(74) CHB|o| 



JP-P -2002-002406 10 2002^08^21 gl gJg(JP) 
JP-P-2002-00297739 2002^10^108! iJ£(JP) 

aS654-O0e4S3«l3BI|A| ±QF?2£C0, 554-3-2-301 

oi«c?aii.cM2 

gJ £651-0047£ia&' 3WI A| S2^A| EA*S»E22|6-1-29-303 

om?|c*.?i*t2i 

•8! £664-086 1 fiM 01 0}D| /| OIU 1 -72-1 

8lg651-2108S2S3»l|A|MA| : PS!^0|D|UD|0hJKl2-12-15-602 

83 £56 1 -088 1 9. Af J)\ £ UV\ A| A} ^2-30- 15-507 
kDKEAIWI 

gi £651-227523^:3 H||A|UA|?:>MkQO|2-7-1 



(54) U|4=2 35Hg 0|Xf SX| 



& b|^^ 2oHg Olxf 2 X| Oil 5*s> ed0|31. aggJOIOj 3S0||Af2| g3 £|§^0IU ^£ 10| 

lAIOil 2§ ^2 b|4=2 0\x\ fl|££JQ. 

ic/ 

£ 18 S ^92| LAIOil §y OII30IIOIH JQ|£*J ti\ ^£ 2oH^' 0|xf *1X|2| JH^ 

£ 2fe g gfgoj aj^ojj i o) 2 §y UH20II 1. 4. 52J U|^g *JSHij Ojxf SXIOII 2/01A1, d|^g SoH°i} 
Oil 23 1 raAg b|yS]^SL||0|-E(VC)2| 2# ^^(%)^ 2311 UEfUj £ 

3 • 

I: 23 
2: ^3 



8-1 



8-1 



10-2004-0018154 



3: 2?ej£> 
4: 3X|2f 
5: ejH 
6: g>^ ^2 
7: S^ SIS 
8: 22 nHH 

& 01^ 0|*r 3*1 01] 5!0|J1. s 5 | 3gg0|D1 380IIA12I 13 y S g 0 |U ^ 5 «g g0 , 

¥4^21 §A|0||. Hi £3 ^4^ 0 |xf 2X|0j] 5»& ^0|C|. 

95, 3#». 301)L-|X| ej£2J Ajg ojxf 3X|£Ai, 3SU1I0I! 3SH^§ A r gS r 3. eiS2| tffif. 

&S1 0|gm §^0|^Ai 3§g£0|3. A} OH f|2S ^4£ 3?I3^2| H| 4=2 35111! 0|x r 2 XI 

SE&. 0| e* gl- H|42 0|x r g x| on ^OjAi^. 32| gf^0l|A|2| gf= ^2 ggSAI. LiCoOz ^2J ej 

1 Stfe sgj a^°_ LiNiOj #2j BJg my AJSfg oj LiMn^, §2| 2|g gJ£J so| 

2IS 30| ^S110| A r g£J3 oiQ. 

OPIAj. LIMnA §2| £jg gj£ ii(Sfg§ A}ggt 3?. LiCoO? §2j £|g sgj a^^ 0 |L} 

LiNi0 2 ^2| EJg Ui = gf Arg£ S^OII d|5H. g£!§20| £X|fiJ g^0| 2g^2J b| 

42 3sn§/ 01 ^ 3xii 21 4 aai £13. ^20114 §«>s Afon mis u™q^ §jqw oio* 

0| ffflgOII, Sieoil gj= ^2 ^§!£Ai. LiMn 2 0« §2J £|g Aj^g^ L i N 1 0 2 #2| U ^ S? 

& tfSSS £WA|5I 2£ AfgmOl, 0|42 3«H§! 0|^ 3*|01|A12| ^°J2f =A|0||. Jig £gof 

0l|A|2| fi? s^om AfOll sgs £2A|?|E^ ^ >!0| XU^EjOj SiCKOIIS . 

Xi| 3024636 £ ga). 

ae^u. oi2i ^oi mm^M. i\^ 2 o A 121 £jg « & Aj £f g^ lin^ ejg ^ 

¥ £Jg2| • ^#01 ;>^s> g,^. £|goj gs^goi ?^S» 1= si 01^2 36flojjm 9H| 

^ Hl^^ 35HS 0| Xf 3X|0l|Ai2| £P|2} ^8 S^ll SHgofb o[3. ^o| o^0|| 2iOiAi2J 

^2 §^ Si U|^2 SoH^OiJ CHofOI SSI gofOI, Hg^OfDI 3£0|!Ai2| g2{ ohg^ dj s s 

m$ 101 ^4=^31 lAIOil. 31 ^3 U|^2 35HS 0| xf 3X|# ^ 2i£^ ^ 

S iJSOMSJ b|^^ 35H§ 0| x[ 3X|0|| 2i01Ai^. ^ 7J2 | 2|AJI1 ?]SH. £1^21 • 

#01 -8T^. S1^2| g^ °) b|^^ 3SH5Hf =PH|2f ti| 42 3ofi§J 0|x|- 3*1 

Oil 910\M. £?\ g/^g ?25f^ g,^ &2 gSOII 52^1 lliNiJU^C^j g. Ml 8 B. Mo. Al . Ti. Mn. 
V. Fe. Co, Cu. Zn, Ga. Y, Zr. Nb. Mo. InHS^Ej 3^E|^ 1g 0j^2j gj^0|3 0<a^l2| i^i g °f 
^A|U)S SA|£|^ BIS ua ^5IM3t 52^! LiC0bM2,^ ? (^i g. M2^ B. Mg. Al . Ti. Mn . V. 

Ni, Cu. Zn. 6a. Y. Zr. Nb. Mo. InOg^&J 3^!SE|^ 1§ 0|^2J g|4i0|3. 0<b< 12| ^>)g o|^A|^) 
S HA|£jb Bis s| ^SI1S^E| 3^£J^ 11 0124. SJS ^51#JH2j $g|ii 

A|g&3| SAIOII. 2^1 ti| ^2 3SH5H0|| ^ CHE SSI ^2 0||^EJ|22} e^2| 0| § §5 

af ^2 Oi|^Q|ai |ho A , ?|£ s oU. 0| E»^"2| 0|g §55} 52 OlliQjesi 

SftgTOI g,^ I mAhg 1.0X10" 1 LHXI 2.4X lO"' q2J g^yf £|£S ShQ. 

Sff. S ^S0||A12J ti|42 36UH 0|x| 3 X| 2| gioi . g,^ ^2 IH^AI. 2?I2| ^8 £J S US! 
j^Srl2| a|j A^= £ «q 3^£J^ 1 § 0)2^1 BIS ^^13121 Ar § 

3^. £11 <ymi£!§ A f gS}b S^OII U|5U. H| 42 3SHii 0|x[ 3X|0||A12j gifOj 2/2121 

1AI0II §^32| 32J g«0| ^0fX|3. 38 336-fOilAi g,^ ^2 1^3) ti| 42 3511^01 33 
01 ^XJfSJOf. £5 ^2 ^ AfOlf ^20| ^2£IHS. ?5?| ^ttj^ al 

s & ajsi^s A} gs| s^oii^, §^sf S2 |7 f ^oixi^ii gq. 

SESJ. Aj^ifii ti[2| ^01 ^01£ 2£f ^2 01I^Ei|221 &^2] Oil gSSJ ^2 Ef6i Oil 

8-2 



8-2 



10-2004-0018154 

±91=1 A^mS. e±2| 0 | g Iff* ^ 0||±Ei|B0|| oj 

Sfl. 2^ $3 0| B|^2 S3H°J|0| w|gm^ 2101 E># 1A101I. M^Oil nj°|0| 1 

SEIOi g^^og^e, a tg y ?ho| bj| 5| b >i£ ajaisioi. :q* gg3|oi|A|2| $iE 53 oj qs* 

SEEK £PIE> d[2| £0| *01£ 5m & Af 011^91=21 &±2] 0|g S&g gife gSS} 22 0|| 
±9|Bg 9|^3 SoH^g AH^fe q| 2i0iAf . &£oj 0|g SWl £b g# 01!^ 

Ell S 2| gf^ S3 1 mAhS 1.0x10"° LflXj 2. Ax 10 H gSJ © 318. H2| §F0| £f 

?IE* TO ^0| £3 B|^2 3511^01 &S8t7iU. §^9 &2.KJI 1^31 "ft 

&PI5E 2§ #£o| S|^I© * a^il eS. 32j £0| Lj^ STOWS. &±2j 0|g ^ 

^£9 Btf 0i|±Ej|B^ ui^S SSH^I SOU BtO| y OK" B|^3 S«M0D A|2| 0|£ *!Eg0| *|St£l 
2, 31 £S 530| UM^I. 3S^0||Ai2J ^2 g^0| fletSQ. 

0p|A|. 0| U|4£ 0m SX|0||Ai2J 21 ^3 530IU 531 StefAIJPI ?j$HAl^. gf^ 
§3 §H0|| AfgEJ^ 2?l £j§ 5fJ AjSJ^pm Bjg S^E sgj A^^Aj, 30J BET h| 5 ^^ 

0| 0.2 LflXI 10 B l /o2| BflOd. g£ 2J30I 1 UfXJ 15 imS\ S?|oj 2§ AtS»ffe >J01 b^SfQ. . 

SEEK 0| B|4>3 3$H£I 0|xf 3X|0||Ai2j ^ 0301a afi3 j §A|01| ^3 52 § 8teMI*PI 

?13HAlb. ^ ^3 ^S0l!>M°| £M B|§ gg 5tf 581 LiNi c Mn t /rf3 1 ^Q 2 (^ g, M3 

£ B. Mo. AK Ti. V. Fe. Co. Cu. Zn. Ga, Y. Zr. Nb, Mo. Inog^q id^Sib 11 0|^2J §J^0|2. 
0<cssi. O.KdSj B.^A|U)# Afgol^ 330| bf^5|5|2. 0| g0||A|£ M30| Co. Al . Mg. Cf£l 

51 0| y^?!oU, 55| M30I Coo] LiNicMndCo,^! Af§5^ 310| £Q b^5|6}C|. SE&». 0| H|^^ 2 
3H2 0|xf SX|0||A|£1 g^g^s ^op| $\d\\Mt LiNicMndCo,^^^ =5| 0<c<0.5. O.Kd<0.6 *$\°\ 5 

S£*K 0| H|^^ 3«H§ 0| xf SX|0||>M21 fiS s^om §^2 ^A|5PI ?|SHA|^. 

§U0i!Aj2J £|§ 5^ ##§£AK 3E5^ Li»^n M M4f0 4 (^ g. M4^ B. Mg. Al . Ti . Mn. V. 

Fe. Co. Ni, Cu. Zn. Ga, Y. Zr. Nb. Mo. In. Cro^&l 11 0I&2J ^4:013. 0^e^0.5. 0^ 

fSl2| 52§ o^AIU)0U. gJSOl 5 LHA| 15 /m2| 33§ A|§S|b 3J0| B^5|5U. 551 

M4?f Al. MgpJ ^0| fiQ HI^^CK 

SE«K 0| H|^^ 0| X| SX|0liA12| g^S^l ^g]21 =A| Off 1?^A|?P| ?|ot|Ai^. 

£PI £11 US 5& 6iSH^ £1 f§ 5S 6_^e^¥E-1 1 § 0|#2K Bjg ^rtf d 

Smi2| S^Bjf g^BJS 20:80 LflA| 80:202| Sfb 20| bfg^^Q. 

£E«K £ ^S0l|A|2i b|^£ S5H§! 0|x| 2A|0|| 2iCHAj . 5|5H^0|| Afgg^ m±2\ 0| g 1 

DM M5m Oi|^g|e^Ai^. 01(1 IS H|y ^l^|eU|0| e , 4.5-qiH|gB|y^?fSU|0|e. 

4.5-q01|gB|y^l5femO|E. 4.5-qH^^B|y^l?^L||0|e. 4-0Bg-5-ai|gUiaay?FfiLllO|s. 4-0|| g- 
5-HS^B|y^l?^mO|M. 4-0||^-5-M^^B|y^l?^m0|e g§ A^g^ ^ 2i2. 5S| b| ^ 
01 X| SX|0||A|2J fid ^^A|^|7| ^oflAi^. b| y gi^fiUIOI §1 Afgofb 310| Bl^ofQ. 



SEEK £J\ B|^^ SSH^OII AfgElb SSI Oil AEj|e^Aib. CWH 13 0||g9LI?famO| M , 

g^l^iemoie, ^gg|?|amO|e A|g^ 4 0|^e 2g 0|^ B^M^ 4£ Si^^. 

551 0H&g]*mUI0|E. HSSa»?JsmO|e, 0||g^?|eL||0|e£f 5^^^l?|Sl4|0|M2i ^ gDH# A[g 
olb 3! 01 B^5j5|q. 

5E1K ^71 U|4^ S^H^Ojl. £?| &^2| 0| § St^l ^^ ^52} 011^91 SSf 

0||AE|jB 0| 2| Oil iH^ 01| ± EH «f^A|?IB. B|'^^ S«H5i}2J §£7| £0\%M. ^^0|U 3180IIA1 

21 §^ a! s^oi ij^sq. oj^iai. e<y on^qjs^Aib. 0111 qmi 

i^^euioie, ongoiii!?t£Liioi£. qoiifi^fimoiE, a\m^m^\^u\o\^. oh^hs^^^mioie. chi 

g0|^ngg^ei4j 0 |e || A\%Q 4 2i2, 0|^# 2g 0|^ 5&A|?j Alg^ ^£ °iq. 

SEEK ^?l Bl^S SSH^Oflb. ^J7| &±2\ 0| g Oil^qi^U gSSf 

OH^QIsq iH^ Oil ^ E|| ^ 012)011. A|g£|^l OlAlieAUHlg, om|eAjo||a. Of 

Alie^ngg, H^ni^^DIIi. =SiqaAK)||a . v -^q^^^ OI|±EJ|e^. E|| . 2-DJI 

l*Eil^ej&IE£¥£K K4-q5dK K2-qD||5A|0||E. K2-qO||5A|0|ie §2| Oim|s«. OfAllsqeg soj 

q^i^. qmi^seofDiE 121 oidi^^ %?\t>\^ 3i£ ^i^oiq. 

SEEK ^,^1 B|^^ S6H«I!0||A1£| SSHSSAib. B|>^ SoH^ 0|x| 3X|0|| 2i CH Ai °J^2g Af§£|3 
2ib 31§ Afg© ^ OIIS ^9 LiPF 6 . LiAsF 6 . LiBF 4 . LiCF 3 S0 3 . LiN(C,F 2M S02) (C/^.SQz) (±J g. 

K m8 1 0| £2| LiCCV^SO^XQf^^CC/^SWC*! g. 0. q. 1 0|£2| §^SJ) 

Af§^ ^ 0| 2otj§J§ 2g 0|£ 5U5FO{ A|g^ 4=£ 2iq. SEEK B|^£ S5H^01lA12j Soli 

3 S«?a|og o.l LHX| 1.5 mol/l . BI^^SMI^ 0.5 UjX| 1.5 mol/U| £|£5 &q. 

SEEK S ^S0||A-i2J B|^£ 0| x} 2X1011 SiOJAK ^7| §^0!|A12j sS£A|fe. g«l¥ 

Ej gjb^o^ Afg£J2 gXO 21 Alg^ ^ 013 0111 =3 B|g. B| g B|g 0| g2| 

as. ^toi ji^g} =2, i^^i soj xnei Aigt/ ^ 2iP. 

01?|A|. #^E^ 3X| g^0| ^0|X|£5 5f?| ?|oHAi^. 1^ !§0l| A|g5|^ 210| d^5jo| 

q. SEEK 01 §^ enoil. ^XH^l £J^ X||1 ^3 XHS2J 53 2J SE^ 3^1 0| XI1 1 ^3 
eacj gg^OI y§ 73|2 XH^g vmMZj X1l§^ HJ5 Algols. 50 (HI Aj 2| Ai§§ 

5 B^OII 9JoH Bjg 0|so| ^y^oi ^0|X1Ai. b|^^ 0|x| 3A|01|A12| 2§ £3 52 0| q^ 

^£@q. SEE f . ^3 S0OII A1 g § ^ Eil HI^AI?!^ Gj| SiOiAl^. 21^I90|U SEfe 



8-3 



8-3 



10-2004-0018154 

Eb s§ A)g*> ^ 2!Q. 

SE^. U\9} £0| ^Xfl^ £Jb ^2 S02| gJ^ £b 0| Xfll «2! 1 

S20| y§ 7312 E*± XH££ HJ^AI^I X|23g g± IU^ESAib. B|E! MSSOII 2|SH ?SUIb 
1350/cq2| £E IA2| lS80/cm2j £f£ 182^21 ££b| (I A/IB)?* 0.2 U\X\ 0.32| g?l°! 51^ A^gSfb 5!0| 
Hf^JW. 1580/cm£| E|3b 32 ^SOU PiS^l £!b *}gO\\M ?\°}S\0\ &0\X\± V)3 

2i 51011 «W0|. 1350/cpj2J E|3b S^hSMag flggg ?£0||A1 ?iei^Oj gflXlb U30U. 
g?\ IA/IB2J 2i0| H201|Ai2j &±2| ti|M0| ?12Q. SEEK £PI IA/IB2J &01 0.2 D| 

°}0\ E|0. »2 fiS0J|Aj2j B±2J bltOI 2?0i^|Ai eig 0\£2\ #£S| ^OPPf 5 

&SMb. IA/IB21 tt0|.0.3g &±2J £*0| &0P3 *22| b|£0| XimSlia 3*1 

§^0| XJ6|£P| mi^oiQ. 

<^A|d|> 

0|$h £ g>§0l|Ai2i b|^g SSflS 0|x| SXIOII qoK)j £A|0f|t §0i ^xil^ES ^g^3f gA]Oi|. 0| 

^JAIOIIOII WE b|4^2 0|x| £*lb Hg^OIDl 2£0||A12| ^£0| ^4*1/2* §A|0||. H§ £ 

3 ^ISE ^5Wb 51§ H| 1201111 §^o^| £CJ. SE«K g ^gOil CCfM b| ^2 SoH§ 0|xj *j 

Alb &PI ^A|01|0J| ?|XH9 510)1 &§E|b 510| 0^2. 32| flXli &b ^?jOi|Aj 2 

6JA|t> ^ 2JCf. 

<£A|0|| 1> 

£A|01| 1 0il Alb. &0| SK)j ^15^ "4 b|^3 SoH°ij^ Algols. £ 101! UE|tH df£| 

^8 S!fgE£ §3 g|?0| 1.5 Ahoi b|^g 0| x} JJI2Sol2Q. 

[&^2| *J|£] 

g,^£ *J|£Slb Ql ^OiAib. 2^ ^ g^SAj LiNi 0 . 4 Co 0 . 3 Mn 0 .30 2 ^ HA|£|^ £|g • • • 
^U" LiusMriT.ssO^ SA|£Jb ^HJ^J ^S^^# 1:12J §^b|£ 51 

§ A^oiSQ. 

^>^l V'fl s§/3f £3*il£! e^2| ie|^^b|ya|cy^ 90:5:52| g^bPF ^ 

UShoi, oi 51 oil N-oniJ-2-ii|gej&§ ^^FSfoi ^yeil xiissu. 01 ^m?\ 20 ^ej g/^oi^ 

«t2| 2FS0II ^Ei ^aiOlEaoil 2]6H £S^01. OI5!g'5!S 212A|^ «|55|sq. 

^IZESf^ Ci| 2WAib. gS«| *2 ggjg AfgShOI . 01 ^2 g^^iej 

S}b|yejai0| 95:52^ SgbPf £J£^ S^Sf3. 0151011 N-0j|^-2-iq #2] ^^f^OI 
^I5SU. 0| 20 a«o| ^Bj«|2| o^^oii gj^ ^a|o|Hgo(| 2joH ESofO). 01511 B£ 

2j^AJ^ XilSmSQ. 0171 Ai. £=> #S0|| Afgg a^j ffloq ^^ojj qj^oi , 0^5 3|0|Xi 

2fE.K)|| 2JoH sgsj i350/cm°J ^£ IA2J 1580/cm2J ^£ IBS^2J ^£U|(IA/IB)fe 0.160|£JQ. 

OiJ^Ef|^o| qo|g^L||0|e(DEC)S 3:72] Xj|3U|£ SfTAIgl ?H gDHOII LiPF 6 # 1 nol/IBj U|gS g 
SflA|2J *. 0151011 &^2J 0|§ 3ft§ ^~ MSSJ ff^T 0||^Ei|so| H |y gj?^u|0| £(VC) 1 #?\ 

1 nAh& 1.3x tO" 4 g0| £|£^ 97^0|'u|^ 2oU°"M «!^6ISa. 
[3XJ2J «|5) 

SXIi aiS^b Ql 2i0iA1b. £ 1011 UEiyj H|2[ ^0|. *T?|© b|2f ^0|o|0| ^^(1)3f §^(2) 

A^ 0| Oil 3£|B(3)H£AJ £jg 0|s. ^^£j g£JH^l^^| D|C|g^^ ?HXHA|?|3. 0|§g Uij^SS 
i^Oh SJqaj(4) LflOII ^gAl^i 0| SXI2M4) LflOH HI 4^ 2SW°Hg ^&S\0\ ^=(1) 

£IE(5)1 gSH ^3 (6)0J| 3^A|||2f 1AJ0II ^^(2)1 BJE(7)^ goH ^X|^(4)01| 

2^AJ?t, SX|^(4)2| «g(6)# §2 D«U(8)0|| 2|ofl S^f^E^ g£JA|SP- . 

<b|H0|| 1> 

bUOII 1 0il Alb. 6PI ^> AIOII 10||A|21 b|^^ 35H^2| XJ|50|| 2iOiAi . E^2| 0| § S tf^ 5>b gSSj 

&d CHI ^ E|| s oj U|agH^fil4|0|E(VC)g %y\*\X\ 8I£^ 5f2. 3 0|£|0i(b 6f?l ^A|0|| 121 
2f ^gJof^l 5^01 ur IlOfl 121 goHS 0\X\ £jX|§ ^156^2 C|. 

<«| IjLOII 2> 

B|201| 20i|AJb. ^71 tiAldl 1011 A|2| %^°\ ^1 EE Oil 2i01Al, gf= lH^Ai Lii.isMn,.^QiS 5Aj£|b 

^Eiyj 7521 B|g gfy ^g»U. LiNi 0 .^o 0 . 3 Mn 0 .AS HA|£|b • US • . 

^ ^-W §^IS|X| &£S gfojq. 

5&. 3 0| 21 Oil qSHAjb. g?\ ^AIOII 121 l^Sf^l S\0\ b|301| 22| b|4^ 0|x1 SX|1 

WI2SSISQ- 

<biaoii 3> 

b|I20|| 30i| Alb. £1\ 2M0{\ 10i|A|2J o^oj ^j|50i|. 2i0jAj. ^7| b| 3011 221 3^2} ^0| § 

3SA1 Li,.,sMn,.850 4 S SA|£Jb ±Wg ^521 £11 a(S)|oj§ A^«|3. LiNio.4Coo.3Mno.3O2S 

SA|£|b £Jg ■ • 3g/e • LWwB ^y\o\X\ $&Q. 5E*K b|^^ SSH°Jj21 ^i50||Alb. 



8-4 ' 



8-4 



10-2004-0018154 

2?\ 0IJ30II 12| S^2| U0|. B±2\ 0|g gfe ^2$ 22 B3" Oi|^Q|BO| b|^ ^£14101 e 

(VC)g *;|5fX| ^22C|. 

SE£. 3 0I2J011 C«5HAib. £PI ^AIOII 12J 3^2} fglSKHI 6f01 b|I!0|| 32) bj^g 2«fl§ 0|xj SX|g 

P§2?. b*2* 30| S\0\ 73J £JA|0|| 1 £! UIIZOII 1 Lf|X| 32| 2f b|4>3 3SH§ 0|x* 3X|# 

2R> 25 *C2| mOJlAi . #3 3^ 500 inAg #3 IS 3£J 4.2 V^X| #3A|£J 23 3f^ 500 nA 

S gJ3 32J 3.0 V^XI gfSA|?|3. 0|^1# 1 A*0|^£ SK* 10 A|-0|^21 #£3§ §8W . 2J 

2| 10 AtO|gIH2| £3 Yl(mAh)t &§of3. H g3H 8K?| S 1011 UEH4I2Q. 

31 £PI 10 A*0|t 2| b|43 33HS 0|*f 3*11 2R> 25 "02] £J£ S\0{\M. #3 3^ 500 

nA£ #3 IS 32/ 4.2 V^Xj #3A|y *, b|^£ 35flg D|x| 3X|# ^ 45 *C2| gfSS U|0||A| 30 

ay swia. 3 * 25 t2i ^ s 4?woi. w ^3 3^ 500 mA^ 23 32J s.o.v^ 

tfS4?ia. 2| b|4>3 3SHS 0|X| 3X|0i|Ai2| £S *oj Bh 2 Y2(raAh)§ ^ofOj. SPI ^6J4j 1 

Oil £|SH gi* #X|^(%)§ ^SU. 3 SPI H 101] UEILHSQ. 

-8-^ -FM #(%)=( ram )x ioo 

yfSI »0| gJ3A|£J b|43 3SHU 0|*f 3X|£^E| 2J2t 2| g^OII 4 

s ioii m\ u^uiaq. 
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Y 1 
CraAh) 


(%) 


(ftX) 




EC+DBC+YC 


LlKio. 4C00. aM»o. aQa+ 
L i 1. ibM n 1. eaO<4 


16 0 


9 5 


4.0 x 




EC+DEC 


LiNio. 4C00. sHdo. 3O3+ 
L i 1. 16M n i.osOa 


1 6 0 


8 0 


6.0 x 

jo- b 


«1H<^2 


EC+DEC*VC 


L i 1 . 1 bM n j . esO a 


1 0 5 


8 0 


0. 9 




EODEC 


L i 1. ibM n 1. asO* 


1 0 5 


7 0 
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01 £2f£^E4 SS§* Hf2J ^0|. ggpil £J§ • q.gj • • g*et ^Sfl3t ^HJgi ^5 

21 BJg Aj£^g s^AILI Ahg^ ^A|0i| 1 °l BIHOJI 1SJ H| *g g SH §l 0|xf 3X|^. 

sr^ saoii ^myj ^521 2ig s & ^goig Afg^ buoii 2 ai 321 ui^ ssh^i oi*i 

3X1011 y|SH ^3 ^^01 

SE^. Sf^ 1S011 E1E • UP • jag^e • ^tf A^^3} ^Cj^J ^22J S|§ ^ff ^ff 

S&AjLI AJgsf^ MA|0i|. OUggj^JfiUIOiefif qO||g?^L||0| ^2} ai?hai4|0| e « 

^ 3595H1 Afg^ ^A|0|| 12] H|^^ 35H1I Olxf 3X|^. b|2011 1 LHX| 32J ^ U| ^ 35HH 0|xf 3 
XJ011 b|oH HXI^OI ^0[X| ^^0| ^^£1S2. l^Oii ^ #^ Mn^E SE°h ^ 

^1 4 b|4=^ 3Sti§! 0| X[ 3X10JIA12J U\^g 3o«oh §oj Mnir a ^gsj 0|ofO|i. 

<^A|0l| 2 SJ b|20|| 4 §J 5> 

^'AIOII 2 SI UID10II 4 SI 501|Ai^, £J\ ^AlOJl 101|A12| b|^^ SSH^SJ XJI5011 2f01A|. 3«H^01I 
1^£|^ U|yE.i?^eU|0|e(vC)2| agma. ^^|A|?|^ U|yg|?fSU|0|e(VC)2| g;i £ 2011 UE| 

yi bf2| ^01. ^' A[ Oil 20iM^ 2^ §^ 1 mAh& 2.4x10"' g. b|H)Of| 40j|Aj^ g=S 1 mAh£ 4. Ox 

10" 4 g. b|I301| 501|A1^ 1^ 1 mAhif 7. Ox 10'" o£§-»U. 3 0|2J0i|^ ^|A|Oj| 12J 3 ¥2| 1 

gJSPII o}01. ^JAIOll 2 SJ UII30II 4 §y 52J 2| b|^^ 3SHH 0|xf 3X|1 «12SmSP- 

^?|& b}2| i/0) »|3£*» £A|0!| 2 2J UUO|| 4 g| 52| 2| b|^^ 3«HS 0|xf 3X|2|. 
«f2| ^A|0|| 1 °J H| SOII 12| 2| H|^^ 3SH1! 0|xj 3X|1 Hgo\0\. *W 25 'C2| ajs 5| 

OlIAi , #3 3^ 500 mAS #3 MS 3?i 4.2 V7?fX| #3A1L' ^. ^3 3^ 500 rnAS «»3 fg 32j 
3.0 V»fX| ^3A|?U. 0| 1 AfOltS o\0\ 10 AfOltSJ #&3^ S!^ S^U. 3 ^ ^ §3 3^ 
500 mA£ §3 32j 4.2 V^X| §2A|£I *. ^3 3= 300 mAM ^3 1^ 32i 3.0 V^X| 

g>»3A|?1. 2\ 35Hg 01** 3XI0II 2J01AI 300 iuA0llA12] »>3 g^ X1(mAh)f ^So[«^- 

^l^«HA1. 2» b|^^ 3 SHU 0| 3X11 2*21 25 "C^ 5*011 Ai #3 3^ 500 mAS #3 
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4.2 V^X| #SAJ^j ^3 4500 raA2| £3 IS 32 3.0 VT^XI «f3A|?|I2. «| 

^2 0l*f 3XJ0II 2iO)/d 4500 mAOHAjSJ gJ3 X2(rnAh)^ &§^Oi. SPI 20fJ 2J6fl 2| 

H|4*3 3SH2 0|*| 3X|0M2| 2| gfS ?5f2. 3 13ft SPI 2 2011 UEfmSQ. 

ji# n M 4^(%)=(jom>xioo 

01 H\%.&0\. H| 4^ 38M0|| *^£|b U|y^i?fSmO|E(VC)2j £^ 1 

mAhg I.Ox lO^LHXI 2.4x 10~* g2| «J?|£ gt gA|0|| 1 S! 22| H|^2 0i*t 3Xlb. Uiysy^S 

U|0|e(VC)2| *|?t3§ q 5^1 & HinOj! 4 §y 521 d|^g 25fl£J 0|x} 2X|0i! H|oH 3# ^0| 3 

Ite'EJOl 2i2iq. 

<gA|01| 3> 

£A|0|| 301|Ai^. £P| AjA|01| 10||A|2| g^2j fl|20|| 2i Oi Af . ^§!£At. ^2 ggW 

t #EH£ 3^A|?| m& £^2| 53011 X|S§g H|^A|?I XJH3 

*\sm 5^. a oisjoiib. £Pi ^aioii i2i s^m ggjopu moi §^ xiismsq. 9E^. spiff hi 
2i 2/01 moi «s £g/2j xissg .x-iggg &4i oil m»K)i. 0^2 ai 

OlX-i ^DK)|J oi^ 1350/cn>2| £f£.|A2} 1580/cm2J IB2|2j 2/£H|(IA/l8)£ 0.220I2JQ. 

9Eff. £P|ff ti\9\ m\S\0\ Jj|£ff Afgof^ 3 0|210||fe, fiPJ ^A|0|| 12| 3 ¥2* tgJSPil 

gA|01| 32J H]^£ SSHg 0|xf 2X|# *l!£3f2Q. 

*|^$HA{. 0|2| ^OJ ^Oj gA|0|| 321 Hj^g 0|x} 3X|0i| CflSHAIH. £P| £JAJ0|| 12j 

3 0| 3X|2J S¥21 =£J*W| ^01 g£ #Xlt(%) gj gfS Zi §2| 

1 £PI £A|0|| 12| H|42 SSUS 0|^ 3X|21 §312} oPI S 20}| UEUHHP. 

[M 2) 





I A/I BSt 


(«) 


"te ^ 
(96) 




0. 2 2 


9 5 


9 6, 5 


^4 1 


0. 1 6 


9 5 


9 5. 0 



01 §3|S^Ej ggSf H ^ ^o|. g= 1^011 fi0§ Xfl§^ EJ^^ Xig§3 Hl^ 

^0 Afg£ ^A|0j| 321 d|^5 2oH§J Olxf SX|^. 1^011 fi0# Xi§S^ II} 

^^Xl gfe ^3 A^gSh ajaIOII 12J H|^£ goHH 0| 3X121 g^o^l ^8 8X|^0| 9 

OlSJlf §A|0f| AJAIOII 121 Hl^^ 0| ^ SXISQ q 31 ^2 ^^0| gOjSQ- 

Hf2} ^0|. ^ g/gOil 2i01Ai21 Hl^^ SSHH 0|x(- *)X|01| SiOlAH^. ISSAi &?|2| 

£1§ tWmW £ls £]^E1£ 1 g OI^Jl}. £ie ^ 

Sfs^2J AfgSfS?! q^Oll, Big d^M £.^2| §^0i| H|oH H|^^ QoH^ 0|xf 2 

XI Oil Ai 21 g^0| gA|0|| #^S2J g«0| £0fX| , 2£ &§6f011Ai ^§21 b|4= 

^ 36H^!0| «>§sib 50| ^xjieihs. ^^31 t^S Afoif ^^oi |,^aq. 

SESf. s ^g011A121 H|^^ 2oH§ 0|^ g XI Oil 2i0jA1^. £?\*> ^0| *! 01 £ ^SSf Oil 

^£11^2} &±2J 0| g ISaf OIl^Eflei H|^^ SoH^IM AFgo^. & 

^21 0| § gift ^ 011^91221 IfH^OI gg 1 mAhg 1 .Ox lO" 6 UiX| 2.4x 

10" 4 9 21 *$\?\ 5f «7j OH ° 0||. 38 23m01iAi2| ^^0| t^iJJU =A|01| H§ ^3 

°^oi ximsixi e ft ^. 2S^0ll£ ^3 ggoi g oi xi Til gq. 



1 

ei^2i ss-^foi 7f^*i- siM2j s§ . £#01 J\^z_y §y hi^^ sstt^it ?ui& hi^^ 

3oH§ 0|xl 2X1011 2i01Al. ^?| gf^M s^Oll. LiNi 0 M1^0 2 (^ §. M18 B. 

Mg. AI. Ti. Mn. V. Fe. Co. Cu. 2n. Ga. Y. Zr. Nb, Mo, InSg^EI <!d^El~ 1f| 01^21 gi^0|3. 0<a 
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S12J £2§ Ef^A|fj)£ HA|E|{= B]g L i Co b M2,- b 0 2 ( ^ g. M2^ B. Mg. Al . 

Ti. Mn. V. Fe, Ni, Cu. Zn. Ga. Y, Zr. Nb. Mo. InO^EJ d^Elb 1^ 0|&2J &±0\H ' (Kb* 1£| £ 
3§ SA]£J^ £Jg s & A^^^^Ef £iq£Jb IS 0|#3|. 2|g ^ M®^ 

jtf2| *tfl§ Alg^^ £ A |0f|. £?\ S5H°-i|0i| *J0j£ e*£! 0||±Ei|S2J ef^oj 

0|§ £^ 3# 8<y OII^Eiieg BtfAmn. 0|§ £t MSS} 01|±Efla 

3_&#i?0| %^ gfj 1 mAhS 1 .Ox ]Q* UiX| 2.4x10"' g2j g?]o| 33 = sgog U| ^ 



2 

^uisrou sioiAi. ejg &®ms>\ =?s;?t ^nus g± %g ^sss *\± 

S^tf 3 
4 

J»4©0|| 2i0i Al . £P| XfgSS E± %m 222£Ai. aiOIXj ^okjij oj^ 1350/cm2j ^£ 

IA2J 1580/cffi2J IB2f2J £/£d| (I A/IB)?! 0.2 LfJXI 0.3£| g^oj agog S ^ yi 

42 S«HS 0|xf 3 X|. 
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